Abstract: This paper provides further evidence on financial integration among MENA and developed the US stock markets between 2000 and 2015. This paper employs Zivot and Andrews (1992) and Bai and Perron (2003) methods to test for single and multiple structural breaks in MENA markets, respectively, along with the autoregressive distributed lag (ARDL) and Granger causality techniques to examine the dynamic interaction among the aforementioned stock markets in both long and short-run. Results find that, in general, the Global Financial Crisis (GFC) to be the most significant event leading to structural change in almost all the MENA markets. Furthermore, MENA countries are cointegrated among each other, and with US stock market. Financial markets in the MENA region are not isolated from global events and global shocks such as the GFC and the European debt crisis are found to have at least the same impact as local and regional events on the financial systems in MENA countries.
This paper is a revised and expanded version of a paper entitled 'Further evidence on Middle East and North Africa (MENA) financial markets integrations' presented at 30th B&ESI Event -Al Ain University, Abu Dhabi, United Arab Emirates, 8-11 January 2017.
Introduction
The degree of international financial integration has significantly increased over the last two decades due to policies implemented by developed and developing countries aimed at enhancing financial liberalisation and openness (Lane and Milesi-Ferreti, 2003) . During the past 20 years, the Middle East and North Africa 1 (MENA) region have gone through a period of reforms and undertaken important steps to improve the financial system and to move toward further concordance and amalgamation with the international financial markets. Moreover, the evolution of new financial hubs in MENA region, such as Dubai, Abu Dhabi and Doha, has increased the importance of the region as a potential conduit for international portfolio diversification. Despite the fact that MENA region has been known for its weak integration with developed financial markets, the Global Financial Crisis (GFC) had significant effects on the stock markets in MENA countries which have witnessed an uneven financial stress. On average, stock market indices in the Arab countries crashed by more than 50 per cent between their peak in mid-2008 and their low in early 2009, thereby causing around US$ 200 billion to US$ 600 billion in losses (Brach and Loewe, 2010) . Along with the GFC, the financial markets in MENA countries have also witnessed various regional shocks that led to a remarkable variation in stock markets' performance in the last fifteen years.
The aim of this paper is to investigate the impact of both international and regional shocks to stock markets for a group of MENA countries, and to measure the degree of financial integration among MENA stock markets, and between MENA and developed stock markets. This paper employs Zivot and Andrews (1992) and Bai and Perron (2003) tests for single and multiple structural changes, respectively. In addition, the ARDL cointegration approach is used to capture the long-run dynamic co-movements among these markets.
The contribution of this paper to existing literature is twofold; first, it investigates whether the internal and external shocks in the past fifteen years, especially the GFC, had a drastic impact on stock markets in MENA countries. Second, it revisits the concept of financial integration among MENA markets, on both regional and global levels, by measuring the long-run co-movement of stock markets in MENA region, and whether these markets are integrated with developed markets represented by the US market. This paper is structured as follows: Section 2 presents an overview of MENA stock markets. Section 3 describes the impact of the GFC on MENA stock markets and the subsequent policy responses. Section 4 presents literature review. Section 5 discusses the data. Section 6 describes empirical model and results. Finally, Section 7 presents the conclusion and policy implications.
Overview of MENA stock markets
Stock markets in the MENA region started developing in the late 19th century, with Egypt being the first country in the region to have a stock market. Other countries in the region began developing their stock markets in the late 20th century, with these stock markets representing a significant share of the frontier markets. These markets have been marked by challenges of poor institutional quality, lack of effective regulatory framework and poor liquidity. These issues were noted by policy makers, who reassessed the role of their stock markets in the past two decades; undertaking legal and financial reforms, reviving some markets such as in Egypt, Kuwait, Morocco and Jordan, and establishing new markets such as in the UAE, Dubai and Abu Dhabi, and Qatar.
Financial development in MENA markets increased over time with most markets diversifying the financial instruments they offer and the introduction of derivatives and swaps in some markets. The degree of financial development in the region increased significantly, with these markets surpassing other developing markets in Latin America and Eastern Europe, becoming the second-most developed after Asia (Legoarde-Segot and Lucey, 2008).
Impact of GFC on MENA stock markets
The GFC has reverberated beyond its main epicentres. Therefore, the stock markets in MENA countries have not been isolated from the repercussions of the crisis. The main channels through which the crisis has affected the MENA region are, mainly, the decline in oil prices, the dry up of foreign direct investment inflows, the deterioration in remittances and tourism revenues and the tightening liquidity conditions. In fact, these channels had different influences on MENA countries based on their economic structures. In this regard, it would be somewhat important to differentiate between two groups of MENA countries; oil exporting countries represented by the gulf cooperation council (GCC) and non-GCC MENA countries.
By the end of 2008, GCC stock indices declined by 49.40% as compared to 2007. The Dubai financial market declined by 72.42%, followed by Saudi Arabia stock market (57.02%), Abu Dhabi stock market (47.49%), Muscat securities market (39.78%), Kuwait stock exchange (39.03%) and Doha securities market (28.12%) (Doha Securities Market, 2009 ). These declines have been mainly attributed to a decline in oil prices which represents the main economic growth engines for these countries, to the sharp decline in foreign investments, and foreign banks' lending to GCC countries became more constrained (World Bank, 2009) .
Stock market indices in non-GCC MENA countries have also declined in the wake of the GFC, yet not as severe as the GCC markets. The main factors behind the decline are the contagion from GCC markets and the dry up of capital flows (remittances) from oil exporting countries. By the end of 2008, the Egyptian stock market registered the largest decline of 56.43%, followed by Beirut stock exchange (20.74%), Amman Stock Exchange (16.23%) and Casablanca Stock Exchange (13.84%) (Doha Securities Market, 2009) .
In response to the GFC, MENA governments have undertaken financial, monetary and fiscal reforms. The reaction of the GCC authorities was threefold; on the financial front, central banks across the GCC region infused liquidity into the financial system thorough repos and placement of long-term deposits. 3 On the monetary front, central banks across the GCC region have used monetary policy tools to ease credit and ensure that liquidity does not dry up. 4 Lastly, fiscal authorities in the GCC countries responded to the crisis by increasing government spending. 5 With regard to non-GCC countries, the pace and magnitude of responses undertaken by authorities were less as compared to their counterparts in the GCC region. The Tunisian authority introduced fiscal measures totalled 1.4% of GDP to support export sector and accelerate investment projects (IMF, 2009) . In Egypt and Morocco, governments stepped up expenditure on infrastructure and public investments, respectively. In terms of monetary measures, economic stimulation was induced in these countries by cutting interest rates 6 and lowering the minimum reserve requirement (Habibi, 2009) . In Egypt, Morocco and Jordan, governments have announced their total guarantee of banking sector deposits.
Review of literature
There is vast literature on global stock market integration, for instance, Taylor and Tonks (1989) , Chan et al. (1992) , Kasa (1992) , Arshanapalli and Doukas (1993) , Allen and Macdonlad (1995) , Choudhry (1997) , Masih and Masih (1997) , Garrett and Spyrou (1999) , Yang et al. (2003) , Wang et al. (2003) and Hunter (2006) employ various cointegration techniques to measure financial integration among world's major stock indices, and they come up with various conclusions.
More recently, Diamandis (2009) tests the financial integration among stock markets in Latin America and the US in post financial openness era. The results suggest that there is evidence that Latin American stock markets have become more integrated with the US market. Abo Majid and Kassim (2009) examine the cointegration among Asian stock markets of Malaysia, Indonesia and Japan and two major markets UK and US during the GFC. They utilise the Johansen-Jusilius cointegration test to analyse the daily observations between February 2006 and December 2008, they conclude that financial integration among these indices has strengthened during the crisis. Assidenou (2011) measures the linkage among markets within three separate groups of stock indices; the Organisation for Economic Co-operation and Development (OECD) group, Pacific group, and East Asia group between August 2008 and July 2009. They confirm the cointegration among indices included in each group separately. Nikkinen et al. (2011) explore the impact of current GFC on the financial integration among developed European and Baltic (Estonia, Latvia and Lithuania) indices. Their study finds clear evidence of increased correlation among Baltic indices during the GFC. Padhan and Sujit (2013) examine the impact of the GFC on the financial integration among world leading indices (Nasdaq, Nikkei225, SENSEX, SSE50 and FTSE100). They did not find significant change in the degree of financial integration in post as compared to pre crises period.
In a more recent work, MBA (2015) tests the financial integration of the Indian stock market and other major stock markets including the US, UK, Japan, Singapore, Hong Kong, Malaysia, South Korea, Taiwan and China over the period from 2001 to 2008. He employs Johansen-Juselius cointegration test along with vector error correction model (VECM). He finds that the Indian stock market exhibits a long-run cointegration relationship with its counterpart in US; however, the relationship with other markets is not confirmed. Deltuvaite (2015) measures the global financial integration of the Baltic stock markets. The study employs cross correlation analysis and Granger causality to test for long and short-run integration, respectively. He finds that, compared to the Latvian market, the Lithuania and Estonia stock markets are more integrated with the world markets. Finally, Seth and Sharma (2015) measure the stock market integration among group of Asian and US markets between 2000 and 2010. The study utilises the Johansen-Juselius and Granger causality tests. They find that, in general, stock markets in Asia are integrated with US market in the long-run.
Recently, part of the literature has focused on the financial integration among stock markets in MENA region as these markets are experiencing ongoing economic and financial reforms. Further, these markets play an important role in the world economy being the world's main oil and gas providers. Butler and Malaikah (1992) study the financial integration between Saudi Arabia and Kuwait stock markets over the period from 1985 to 1989 and the results find no evidence of financial integration among these two markets. Darrat et al. (2000) investigates the financial integration between three MENA stock markets (Jordan, Egypt and Morocco). Using Johansen-Juselius cointegration technique, they confirm the financial integration among these three markets. Mohd and Hassan (2003) investigate the long-term relationships among stock prices in some GCC countries (Kuwait, Oman and Bahrain). They employ Johansen-Juselius and Granger Causality tests and find that both Kuwait and Bahrain are co-integrated with one co-integration vector in the long-run, whereas, Oman stock market is not integrated with Kuwait or Bahrain. Assaf (2003) and Simpson and Evans (2004) employ Johansen and Juselius (1990) methodology to explore the longrun association among GCC countries using weekly observations from 1997 to 2000 and 1994 to 2001 respectively, and affirm the interdependence and feedback effect among GCC markets. AL-Khazali (2006) examines the integration among four GCC countries of Saudi Arabia, Kuwait, Bahrain and Oman. Using Johansen and Juselius (1990) methodology, the study finds one cointegration vector among the four markets. Bley and Chen (2006) examine the impact of financial markets liberalisation on the dynamic relationship among the GCC markets over the period from 2000 to 2004. They find that liberalisation process has enhanced financial integration among the GCC markets. Marashdeh and Shrestha (2010) , measure the stock market integration among all GCC countries, and other developed countries (US and European stock markets). They find that the GCC countries are integrated among themselves. However, their findings do not confirm the financial integration between the GCC markets and other developed markets. Genc et al. (2010) apply the Granger causality test to discover the causal direction among USA, Saudi Arabia and UAE. They find that there is a univariate causal relationships running from USA to Saudi Arabia and UAE. Chaudhry and Boldin (2012) utilise Johansen and Juselius (1990) cointegration method and Granger Causality to test the linkage among GCC indices and find cointegration among these indices. Marashdeh (2006) measures the financial integration among stock markets in Egypt, Turkey, Jordan and Morocco, and among MENA and developed markets of Germany, US and UK. His paper utilises the ARDL cointegration technique and Granger causality test. The findings suggest that there is a cointegration relationship among MENA markets in both short-run and the long-run. However, the long-run equilibrium between MENA and the developed markets is rejected. Legoarde-Segato and Lucey (2008) use different cointegration methods to investigate the cointegration among Morocco, Tunisia, Egypt, Lebanon, Jordan, Turkey and Israel. They confirm financial integration among MENA countries; however, their findings reject long-run equilibrium relationship between MENA and US markets. Paskelian et al. (2013) examine financial integration among MENA and US stock markets. They find that MENA stock markets are not yet fully integrated with US stock market, and benefits of portfolio diversification for international investors still exist.
In the aftermath of the GFC, MENA countries have experienced significant economic and financial slowdowns. However, the literature which explores the exact dynamic changes in the linkages among MENA stock indices due to the GFC, is scarce. A study by Neaime (2012) assesses how the GFC affected the global and regional correlation among MENA and developed markets. Using daily observations of national stock indices between 2007 and 2010, he finds that the stock markets in nonoil-exporting MENA countries have become more integrated with the world financial markets.
Data and descriptive statistics 7
The research in this paper employs monthly stock price indices to account for stock markets in nine MENA countries (Bahrain, Egypt, Jordan, Kuwait, Morocco, Qatar, Saudi Arabia, Tunisia and the UAE) and one developed country (the US) 8 , for a period ranging between January 2000 and May 2015. 9 Monthly financial data is utilised since this type of data frequency is less volatile than higher frequency data, and it avoids common biases arising from non-trading and non-synchronous trading. Furthermore, the emerging markets, such as MENA markets, might be expected to react slowly to world events; hence, the use of lower frequency data provides a clearer picture of the movement and reactions of the indices in response to global events.
Empirical model and results
Research in this paper employs Zivot and Andrews (1992) and Bai and Perron (2003) tests for single and multiple structural breaks, respectively. The Zivot and Andrews (1992) model tests the unit root hypothesis with the presence of single structural break in MENA stock markets. This test also determines the most significant structural change in stock markets under consideration for the selected time span. Bai and Perron (2003) test, on the other hand, demonstrate and locates the multiple (if any) structural breaks in aforementioned variables. Moreover, this paper applies the ARDL approach to investigate the long-run association (cointegration) relationships among MENA markets, and between MENA and US stock markets. We also estimate the long-and short-run causalities among these markets within the VECM and vector autoregressive (VAR) frameworks. Nelson and Plosser (1982) argue that infrequent events, such as sudden shocks, have a permanent effect on macroeconomic time series variables and may lead to structural changes. These sudden shocks can be the result of unique economic events. Perron (1989) states that the failure to allow for the existence of structural breaks in unit root testing leads to misleading inferences. The conventional Augmented Dickey Fuller (ADF) and Phillip-Perron (PP) unit root tests lose power and channel researchers towards unreliable conclusions because they are biased towards the non-rejection of the null hypothesis of the unit root. Thus, new methodologies have been introduced to account for the presence of the structural break while testing for the stationarity of time series.
Structural breaks in MENA financial markets

Zivot and Andrews (1992) unit root test with one structural break
Zivot and Andrews (1992) introduce a unit root methodology that allows for depicting a single structural break. Their method is based on the treatment of a structural break as an endogenous rather than an exogenous phenomenon. They claim that the bias in the usual unit root tests can be reduced by endogenously determining the time of break, According to their method, a regression is run for every possible break date consecutively within the time span, which starts with the observation after starting date until the one before last observation.
The null hypothesis of Zivot and Andrews (1992) test is that the dependant variable (such as y t ) contains a unit root with drift and no structural break. The null hypothesis is presented as follows: 
The alternative hypothesis states that the variable is a trend stationary process with a one-time structural break occurring at an unknown point in time. The alternative hypothesis presented in Zivot and Andrews (1992) methodology is more general and allows for a change in the level and/or the growth rate of series. The alternative hypothesis is presented below:
Model (A) permits one time change (break) in the intercept. Model (B) tests for stationarity of a time series around a broken trend. Model (C) allows for change in the intercept as well as a broken trend. In this method, the time break (T b ) is chosen to minimise one-sided t-statistic of α = 1, wherein the structural break point is selected as the least favourable to the null hypothesis. DU t is the dummy variable which captures the shift in intercept, and DT t is dummy variable which captures shift in trend. Table 1 illustrates results of the Zivot and Andrews (1992) unit root test in the presence of a single structural change. Our empirical investigation is based on the Zivot and Andrews (1992) model C estimation because it is more comprehensive than A and B as it allows for a break in both intercept and trend. (Zivot and Andrews, 1992) . Column (4) presents T b the break date from the iteration where the SBIC estimate is minimised. Column (5) illustrates possible causes of structural breaks in variables. Column (6) presents unit root results. ***, **, * denote rejection of null hypothesis at 1%, 5%, 10% level, respectively.
Represents Global Financial Crisis. (2) Represents Iraq war in 2003, and amendments of accounting and auditing law in 2003. (3) Indicates for liberalisation of transport, energy and communication sectors. (4) Indicates for impact of the Euro debt crisis on the financial sector in Qatar.
The results in Table 1 reveal that we are unable to reject the null hypothesis of the unit root for Egypt, Morocco, Qatar, Saudi Arabia, Tunisia, the UAE and the US markets; hence, they exhibit a unit root in levels. The null hypothesis is rejected for the stock markets of Bahrain (at 1%), Kuwait (at 5%) and Jordan (10%), and this indicates that the markets are stationary in levels. Results also indicate that all variables under examination have experienced an endogenous structural change. We find that the GFC was the most traumatic event to cause structural changes in the stock markets of the MENA region. Apart from stock markets in Jordan, Morocco and Qatar, the rest of MENA markets experienced a structural break during 2008 -the crisis year -or, in the case of Tunisia, in the following year. The Jordanian stock market experienced a structural change at end of 2004, which might result from two events. First, financial market regulations were developed, such as the amendment of the accounting and auditing practices in 2003 in order to improve competencies and efficiency (Haddad et al., 2009) . Second, the Iraq war in 2003 led to political tensions in the region, especially in neighbouring countries such as Jordan. In the case of Moroccan stock market, the structural break occurred in 
Bai and Perron (2003) test for multiple structural breaks
The Bai and Perron (2003) multiple structural breaks approach has been recognised as being preferable to other structural breaks tests as it enables us to determine both the number and location of structural changes with their autoregressive coefficients. Furthermore, it allows for the simultaneous forecast of breaks and reforecast of break points (Enders and Sandler, 2005) . Additionally, the Bai and Perron (2003) test allows for testing the alternative hypothesis of fewer structural changes against a large number of breaks, wherein prior to the introduction of this test, the Sup-Wald statistics has been utilised by other testing procedures in order to investigate the existence of break only against null hypothesis. Moreover, this method allows for heteroscedasticity and autocorrelation in error, and it enables us to investigate whether additional breaks lead to reducing the sum of forecasting residual squares (Antoshin et al., 2008) . Bai and Perron (2003) initially introduce three test statistics; The Test of structural stability versus a fixed number of breaks, Double Maximum test (the test for structural stability against unknown number of breaks) and Sequential test. However, following Bai and Perron (2003) , we base our empirical examination on the double maximum and sequential tests. We apply the sequential test (ℓ+ 1 | ℓ) for variables exhibiting significant test statistics of UD max since this technique leads to the best results and is recommended for empirical application (Bai and Perron, 2003) . The optimal lag length is determined based on Schwartz Bayesian information criterion (SBIC) and the maximum number of breaks allowed is five, as this method requires the least number of observations between breaks. The Bai and Perron (2003) , allows for heterogeneity in the standard correction parameter error; hence, the value of trimming h = 0.15 is considered to be enough for heterogeneity in the errors or the data (Bai and Perron, 2003) .
According to Bai and Perron (2003) , the main objective of the double maximum test statistic is to allow for investigation of break points with no pre-determination of a particular number of breaks. It encompasses two tests of null hypothesis of no structural breaks against the alternative hypothesis of an unknown number of breaks given some upper bound M. The first test, denoted as UD, is an equally weighted version defined as:
where ˆˆ/ ( 1,..., ) λ T T j m = = are estimates of break points obtained using the global maximisation of the sum of squared residuals assuming segments of minimal length h = ∈ T. The second test, denoted as WD, applies weights to individual test such that the marginal p-values are equal across values of m. It is defined as: significance levels, respectively. Columns (4), (5), (6) and (7) present the sequential test of the null hypothesis of ℓ break against the alternative hypothesis of ℓ + 1 breaks, i.e. For F Bai and Perron (2003) provide critical values from M = 5 and ∈ = 0.05. 10 The main difference between UD max and WD max is that the former gives an equal weight, wherein the latter gives weights to the individual test in such a way that the marginal p values are equal across the values of M bounds. Table 2 illustrates the Bai and Perron (2003) test results of multiple structural breaks for variables under examination. We find that the results of UD max tests are significant for all variables, and this indicates that at least one structural change is present. Thus, we apply the sequential test (ℓ + 1 | ℓ) for MENA stock markets in order to explore the number of structural changes. The only exception is the Tunisian stock market, as indicated by UD max test statistics, where the null hypothesis of no structural break cannot be rejected in favour of the alternative hypothesis of an unknown number of breaks. Consequently, in the case of the Tunisian stock market, the sequential test is not applied as suggested by Bai and Perron (2003) .
Results in Table 2 demonstrate that the stock markets in Bahrain, Egypt, Kuwait, Qatar and the US are subject to one structural break. The estimated break points for the stock markets in Bahrain and Kuwait in January 2009 and November 2008, respectively, can be attributed to the GFC and this is in accordance with the Zivot and Andrews (1992) test results for both markets. In the case of the stock market in Egypt, the structural break occurs in 
The ARDL cointegration approach
This section employs the ARDL cointegration approach to examine the financial integration of stock markets in the MENA region. The ARDL approach is developed by Pesaran and Shin (1995; 1998a) , Pesaran et al. (1996) , Pesaran (1997) and Pesaran et al. (2001) . This approach is considered to be a robust technique to test the cointegration among financial time series variables. It might be preferred over other approaches such as Engle and Granger (1987) and Gregory and Hansen (1996) .
There are three reasons for using the ARDL approach in our study. First, it can be applied regardless of whether the underlying variables are stationary in levels I(0) or in first difference I(1), or mutually integrated. However, the conventional cointegration methodologies require the underlying regressors to be integrated in the same order. The results of the Zivot and Andrews (1992) unit root test in Table 1 indicate that the financial time series variables under examination are integrated of different orders. The choice of the ARDL cointegration approach enables us to test the long-run relationships among these variables. Second, the ARDL approach is considered to be a statistically significant approach and more valid that other cointegration techniques for a small sample size. This study uses monthly observations from 2000 to 2015, and the number of data points for different variables ranges between 125 and 175: which is considered a small sample (Narayan et al., 2004) . Third, by using this approach, we can estimate the long-and short-run components of the model simultaneously. The dynamic error correction model (ECM), which combines short-run dynamics with long-run equilibrium, can be estimated from the ARDL via simple linear transformation (Marashdeh, 2006) .
According to Pesaran and Pesaran (1997 ), and Pesaran et al. (2001 the augmented ARDL (p, q 1 , q 2 , …, q k ) is given in the following equation:
where The long-run coefficients for a response of dependent variable y t to a unit change in independent variable x it is estimated by:
where p and ˆ, 1, 2,..., ,
are estimated values of p and ˆ, 1,2,..., .
The long-run coefficients associated with exogenous variables with fixed lags (i.e., the intercept term, time trend and dummy variables) are estimated by:
indicates the OLS estimates of λ in equation (7) for the selected ARDL model. The error correction mechanism representation of the ARDL 1 2ˆˆ( , , , , ) k p… model is obtained by rewriting equation (7) in terms of lagged values and first differences of y t , x 1t , x 2t ,…x kt and w t :
The ECM is defined as follows:
( 1 2 ) Δ is the first difference operator α*, β ij and λ′ are coefficients that are associated with short-run dynamics of the model convergence to equilibrium, and (1, ) p measures the speed of adjustment.
The ARDL cointegration approach requires a two-step procedure to investigate the long-run relationship among variables of interest. The first step is to investigate the existence of cointegration relationship among variables. This can be done using the bound test approach to cointegration. The second step considers the estimation of long-and short-run coefficients using ECM to determine the short-run adjustment to long-run equilibrium. Notes: Bs, Es, Js, Ks, Ms, Qs, Ss, Ts, Us, USs represent the stock market indices of Bahrain, Egypt, Jordan, Kuwait, Morocco, Qatar, Saudi Arabia, Tunisia, the UAE and the US, respectively. The relevant critical value bounds are obtained from Pesaran et al. (2001) , Table CI (V) (with unrestricted intercept and unrestricted trend). The critical values in the case of nine regressors are 2.16-3.24 at a 10% significance level, 2.43-3.56 at a 5% significance level and 2.97-4.24 at a 1% significance level. ***, **, * denote rejection of null hypothesis at 1%, 5%, 10% level, respectively. Table 3 demonstrates the results of the F-statistics that indicate for cointegration among MENA markets, the order of the distributed lag on both dependent variable and regressors in the above equations is selected using the SBIC since it is considered to be preferable to other lag selection criteria (Pesaran and Shin, 1998b) . The results of computed F-statistics are significant for the stock markets of Jordan and Saudi Arabia, at 5% level and for Qatar, at 1% level. This indicates that the null hypothesis of no cointegration is rejected in the case of Jordan Qatar and Saudi Arabia. In the case of Bahrain, Morocco and Tunisia, we have inconclusive results as the computed F-statistics are less than the upper bounds critical values but greater than the lower bounds critical values. This implies that the null hypothesis of no cointegration cannot be rejected when these markets are dependent variables. Results also show that F-statistics for stock markets indices of Egypt, Kuwait, the UAE and the US are insignificant as the F-statistics are below the lower bounds critical values; hence, there is no long-run relationship when Egypt, Kuwait, the UAE and the US are dependent variables.
Long-run coefficients and ECM
The long-run equilibrium between the stock price indices of the MENA region is measured when the stock markets of Jordan, Qatar and Saudi Arabia are dependent variables, respectively. The error correction version of ARDL model for the price index of Jordan is illustrated in panel A of Table 4 . The SBIC lag specification is ARDL (1, 0, 0, 1, 0, 0, 0, 0, 0, 0) . 11 The results indicate that two regressors have significant long-run impact on Jordan's stock market; namely, the stock markets in the UAE and the US at 5% and 10% significant level, respectively. An increase in the stock price index of the UAE by 1% has a positive long-run impact on the Jordan stock market index by 0.03%, while an increase in the stock price index of the US by 1% has a negative long-run impact on the Jordan stock market index by -0.04%. The first dummy variable is significant at the 10% level, and this implies that the structural change that took place in December 2008, attributable to the GFC, has a long-run negative effect on stock market of Jordan. Panel B in Table 4 illustrates the estimation of long-run cointegration among stock price indices in Qatar and other stock price indices in MENA and the US. The lag specification of ARDL is (1, 0, 0, 0, 0, 0, 0, 0, 1, 0) , and results indicate that the stock markets in Kuwait and the UAE have a long-run impact on the stock price index in Qatar. A 1% change in Kuwaiti stock market index leads to a decrease in Qatar stock market index by 1.29%, whereas a 1% change in the UAE stock market index leads to 0.86% change in the Qatar stock market index. Panel C in Table 4 illustrates the estimation of long-run cointegration in the stock price index in Saudi Arabia and other stock price indices in MENA and the US. The lag specification of ARDL is presented as (1, 1, 0, 1, 1, 1, 0, 0, 0, 0) . The results show that the stock markets in Bahrain, Tunisia and the UAE exhibit a long-run influence on the stock index in Saudi Arabia. The impact of change in the Bahrain stock index on the Saudi Arabia stock market index is negative and greater than the impact of changes in stock markets in Tunisia and the UAE. A 1% change in the Bahrain stock market index causes change in Saudi Arabia by -3.79% in the long-run. A 1% change in the stock markets of Tunisia and the UAE lead to 1.84% and 0.21% changes in Saudi Arabia stock market, respectively. The results also show that the structural break in Saudi Arabia stock market, which occurred in December 2006, has a negative influence on Saudi Arabian stock market movements. This implies that the GCC stock market crash has a negative long-run impact on the stock market in Saudi Arabia. Table 4 Long-run coefficients of MENA stock markets
Panel A: ARDL (1, 0, 0, 1, 0, 0, 0, 0, 0, 0) (1, 0, 0, 0, 0, 0, 0, 0, 1, 0) T is time trend. *, **, *** denote rejection of null hypothesis at 1%, 5%, 10% level, respectively.
Table 4
Long-run coefficients of MENA stock markets (continued)
Panel C: ARDL (1, 1, 0, 1, 1, 1, 0, 0, 0, 0) Table 5 illustrates long-and short-run causal relationships among the stock markets in the region. The error correction terms (ECT) are estimated for the stock market indices of Jordan, Qatar and Saudi Arabia which exhibit significant F-statistics. The short-run causalities of stock markets in Bahrain, Egypt, Kuwait, Morocco, Tunisia, the UAE and the US are computed based on VAR models, as these market indices do not pass the bound testing procedure successfully. The coefficient of ECT of ΔJs is negative and highly significant, and this confirms the existence of cointegration among MENA stock market indices when the stock market in Jordan is dependent variable. Moreover, the coefficient of ECT is -0.369, and this implies that the deviation from the long-run equilibrium following a short-run shock is corrected by about 37% after one month. In regard to ΔQs, the table illustrates that the coefficient is negative and significant and this affirms the existence of a long-run relationship among MENA stock market indices when the stock market of Qatar is is the dependent variable. The ECT suggests that, following a shock, about 23% of the adjustment to long-run equilibrium is completed after one month. In the case of stock market in Saudi Arabia, the ECT coefficient is negative and significant, but, more interestingly, we find that more than half (58%) of the deviation from the cointegration relation is corrected after one month. This confirms the existence of a long-run relationship among stock markets in Saudi Arabia (dependent variable) and in Bahrain, Tunisia and the UAE. Table 3 . Columns (2)- (11) presents in dependent variables. Columns (12) and (13) illustrates coefficients and t-statistics of ECT representing error correction model of selected ARDL procedure for stock market indices in Jordan, Qatar and Saudi Arabia. ***, **, * denote rejection of null hypothesis at 1%, 5%, 10% level, respectively. 
Conclusions and policy implications
Research in this paper aims at measuring the financial integration among stock markets in group of MENA countries that are namely; Bahrain, Egypt, Jordan, Kuwait, Morocco, Qatar, Saudi Arabia, Tunisia and the UAE, in addition to the US, and among MENA and US markets for the period between 2000 and 2015. The paper also investigates the existence of single and multiple structural breaks in the aforementioned stock market indices. The paper applies the Zivot and Andrews (1992) test for single endogenous structural breaks in the time series. The results find the GFC to be the most significant event leading to structural change in almost all the MENA markets. More specifically, the structural break in the stock market indices of Bahrain, Egypt, Kuwait, Saudi Arabia, Tunisia and the UAE coincide with the crisis. The paper also employes the Bai and Perron (2003) test for multiple structural changes, as the Zivot and Andrews (1992) test shed light on only the most significant break in a time series. Results of Bai and Perron (2003) test indicate that the stock market indices in Jordan, Morocco, Saudi Arabia and the UAE were subject to two structural changes. Again, most of these breaks can be attributed to the crisis, in addition to financial liberalisation and political instabilities in the region.
Research in this paper employs the ARDL cointegration approach for the aim of testing financial integration among MENA markets. The results of the bound test F-statistics show that stock market indices in the MENA region are cointegrated among each other when Jordan, Qatar or Saudi Arabia are dependent variables, whereas cointegration is not confirmed for other stock markets. The financial integration between MENA developed markets is confirmed since the long-run coefficients of the ARDL model indicate that the financial markets in the region are bound by developed markets in long-run equilibrium relationships when the stock markets in Jordan, Morocco and Saudi Arabia are dependent variables. The results of short-run causal relationships show that the stock market in the UAE is most influential in the region as it causes six MENA markets, whereas the stock market in Bahrain seem to be most endogenous one.
Overall, the results in this paper find that the financial markets in the MENA region are not isolated from global events. Moreover, global shocks such as the GFC and the European debt crisis are found to have at least the same impact as local and regional events on the financial systems in MENA countries. This might be an indication for a noticeable increase in financial amalgamation between MENA regional markets and developed markets. Furthermore, financial markets in the MENA region are cointegrated at an international level, yet not fully bound to developed markets. However, we believe that the opportunity of international portfolio diversification seems to be reduced since the MENA markets react swiftly and respond significantly to global shocks.
